Masculine beliefs are influential in men's responses to illness; however, current measures of masculinity may not be salient for highly prevalent chronic diseases such as prostate cancer. To address this gap, a contextualized measure of masculinity for men with prostate cancer was developed. A novel measure of masculinity, the Masculinity in Chronic Disease Inventory (MCD-I), was developed based on existing qualitative data and tested for acceptability and face validity with 19 men previously treated for prostate cancer. A cross-sectional survey of 403 Australian men with prostate cancer (M age ϭ 70.34 years; SD ϭ 7.25) then assessed convergent, divergent, and discriminant validity for the MCD-I using existing reliable and valid measures of masculinity, masculine self-esteem, quality of life, erectile dysfunction, and sexual help seeking. A 6-factor structure for the MCD-I (22 items) was confirmed with good to excellent internal reliabilities (alpha ϭ 0.69 -0.92) for the subscale domains of Strength, Sexual Importance/Priority; Family Responsibilities; Emotional Self-Reliance; Optimistic Capacity; and Action Approach. Acceptable convergent and divergent validity was supported, and the MCD-I was also able to discriminate between men with severe versus moderate to mild erectile dysfunction (p ϭ .002) and the Sexual Importance/Priority domain discriminated between men who had sought sexual advice and those who had not (p ϭ .005). A contextual approach to measuring masculinity in men with prostate cancer may help avoid reductionist approaches for focusing on erectile dysfunction in these populations. This also presents a way forward for gender-sensitive psychosocial services and programs for men experiencing prostate cancer.
Work in masculinities and men's health has grown to affirm that the alignment(s) of men to an array of masculine ideals or norms can determine their health help-seeking and/or health practices and illness behaviors (Levant et al., 2007) . Central to the socialization theory underpinning this research are efforts to measure masculinity as a means to deriving findings from large samples to guide men-central interventions (Smiler & Epstein, 2010; Thompson, Pleck, & Ferrera, 1992) . While the scales used to measure masculinity evaluate respondent's responses to predetermined masculine ideals or norms, the need to be contextual is ever present whereby social determinants of health including culture, age, and social class are accounted for in respondent cohorts and the data collection tools that are used (Luyt, 2005 (Luyt, , 2015 . A review by Thompson and Bennett (2015) described two generations of measures, with the first focused on hegemonic, traditional masculinity in North America and the second theorizing a plurality of locally produced masculinities. Based on these findings, an argument was mounted for a third generation of inductively derived masculinity measures to explore what ideologies channel men's lives to be satisfied and socially engaged but resistant to reproducing inequalities. Bearing this in mind, the current article chronicles the development and testing of a masculinity scale targeted to Australian-based men experiencing prostate cancer.
Prostate cancer is the second most common cancer in men globally and the fifth-leading cause of cancer death, with over 1 million men diagnosed in 2012, and an estimated 307,000 deaths in that same year (Ferlay et al., 2013) . Approximately 70% of cases occurred in developed regions, with this burden falling more heavily in Australia/New Zealand and North America (agestandardized rates per 100,000 of 111.6 and 97.2, respectively; Ferlay et al., 2013) and in men aged over 65 years (Howlader et al., 2014) . Prostate cancer incidence is expected to increase globally, with 1.7 million new cases diagnosed in 2030 (Ferlay et al., 2013) and increasing prevalence in Asia (Baade, Youlden, Cramb, Dunn, & Gardiner, 2013; Ferlay et al., 2013) . Increased prostate cancer incidence has been attributed to earlier detection and Western lifestyle (Baade, Youlden, & Krnjacki, 2009) , and these factors combined with continued population growth and increasing life expectancy mean that prostate cancer will remain a chronic disease of critical importance globally for men now and in the future.
The diagnosis and treatment of prostate cancer carries with it a substantive quality of life (QOL) burden for men that can heighten psychological distress and increase risk of suicide and lead to short-term decrements in global QOL, as well as long-term domain-specific QOL concerns, particularly in the area of sexual well-being Carlsson et al., 2013; Chambers, Zajdlewicz, Youlden, Holland, & Dunn, 2014; Fall et al., 2009; Llorente et al., 2005; Roberts, Lepore, Hanlon, & Helgeson, 2010; Smith et al., 2009) . For example, a population-wide study showed that 77% of Australian men who had a radical prostatectomy experienced erectile dysfunction 3 years after diagnosis (Smith et al., 2009 ). Furthermore, long-term prevalence rates (Յ12 years) for erectile dysfunction of 80%-84% have been found in men with prostate cancer randomized to watchful waiting or radical prostatectomy, compared with 46% in their noncancer peers (Johansson et al., 2011) . Problematically, men with prostate cancer report high rates of unmet support needs for sexual help (Smith et al., 2007; Steginga et al., 2001) . These men are typically also low users of cancer support services in general, demonstrating reluctance to seek medical help for erectile dysfunction even when bothered by their disability, with satisfaction and adherence to treatments for sexual problems often poor (Miller et al., 2006; Schover et al., 2002) .
Several streams of research suggest that masculinity is intricately connected to men's responses to prostate cancer with regards to both the psychosocial and psychosexual distress that accompanies the illness and its treatment(s) (Burns & Mahalik, 2008; Hoyt, Stanton, Irwin, & Thomas, 2013; Wall & Kristjanson, 2005; Wittmann et al., 2009) . Social constructionist work in masculinities and prostate cancer has highlighted that many men reformulate masculine ideals to rationalize and accept disease and treatment-invoked changes to urinary continence, body ascetics, and sexual prowess (Chapple & Ziebland, 2002; Oliffe, 2005 Oliffe, , 2006 Wassersug & Oliffe, 2009) . Socialization researchers have worked with survey questionnaires, including the Conformity to Masculine Norms Inventory, to predict men's adjustment to masculine norms in the context of living with prostate cancer (Burns & Mahalik, 2007 , 2008 . Among men with prostate cancer, low masculine self-esteem has been found to be strongly related to greater anxiety, depression, and cancer-specific distress and poorer mental QOL (Chambers et al., 2013) . Collectively, this "gender" work confirms the centrality of masculinity to prostate cancer and affirms the challenges that many men experience regarding the undermining of their masculine roles, identities, and relations.
Amid the connectedness of masculinities and prostate cancer, the reticence of men to seek help for sexual and emotional difficulties has been widely reported (Oliffe, 2009; Wall & Kristjanson, 2005) . In qualitative research, men believed that it was not "macho" or masculine to seek help (Chapple & Ziebland, 2002) and soliciting professional help was perceived as "fussing about their health" (Hale, Grogan, & Willott, 2007) , an action imbued with weakness or worse still panic, paranoia or being a "hypochondriac" (George & Fleming, 2004) . Men also strived to maintain an appearance of strength (Hale et al., 2007) , invoking selfreliance and stoicism (Chapple & Ziebland, 2002; George & Fleming, 2004) . If help was sought, men triaged their problems or concerns as trivial (Gray, Fitch, Phillips, Labrecque, & Fergus, 2000) as a means to embodying strength, independence, and control during interactions with male general practitioners or physicians (Hale et al., 2007; Mróz, Oliffe, & Davison, 2013; Oliffe & Thorne, 2007) . In addition, men with prostate cancer struggled with feelings of vulnerability, distress, and a sense of loss and attempted to control or avoid these feelings (Gray et al., 2000; Wenger & Oliffe, 2014) because seeking help conflicted with masculine ideals that men must show self-reliance and emotional restraint (Wenger & Oliffe, 2014) . By contrast, in a quantitative study, Schover et al. (2004) found that men with prostate cancer who endorsed being sexually active as important to them had more positive attitudes to seeking help for erectile dysfunction, although no relationship was found for sexual self-schema.
Given the connections between masculinity and men's responses to prostate cancer, there is a need to contextually measure the influence of men's masculine beliefs on both help-seeking and adjustment outcomes, with the goal of transitioning the findings toward programs to enhance men's well-being. Hence, measurement tools that articulate with masculinities experienced by older men facing medical illness are needed. Thompson and Bennett (2015) , in a critical review of the measurement of masculine ideologies from a social constructionist tradition, observed that most measures to date have been developed with college-age respondents, and hence would not be sensitive to life-course contexts. Specifically, representations of masculine beliefs in middleaged and older men are conspicuously absent in the research to date. Oliffe (2009) has argued the need for more nuanced contextual approaches to measuring masculinity in prostate cancer to fully distill patterns within the multiplicity of masculinities that emerge within and across men who experience prostate cancer. The need for further development of contextualized masculinity measures, the high and increasing prevalence of prostate cancer, and the older age of men with prostate cancer (90% of men diagnosed in the United States will be over 55 years of age, with most between 65 and 74 years; Howlader et al., 2014) , suggests there is a need for masculinity scales sensitive to older men and the context of prostate cancer and chronic disease more broadly. This is a critical current knowledge gap.
Accordingly, we undertook to develop a scale to measure the internalized masculine beliefs or perceived masculine ideologies of Australian men with prostate cancer, as an exemplar of a highly prevalent chronic disease in men. Drawing from previous qualitative research , we developed a self-report measure of masculine beliefs relevant to men in this context, which was then tested for convergent validity with existing measures of masculinity and masculine self-esteem, divergent validity with global physical and mental health, and finally discriminant validity by comparing the ability of the scale to distinguish between groups of men based on severity of erectile dysfunction and help seeking for treatment-related concerns.
Method

Construction of the Masculinity in Chronic Disease Inventory (MCD-I)
The MCD-I was constructed to assess masculinity contextualized for men with prostate cancer. Scale development was informed by the guidelines of DeVellis (2012); Pett, Lackey, and Sullivan (2003); and Furr (2011) and involved four steps:
(1) Articulating the construct and context; (2) Choosing an appropriate response format and generating an initial item pool;
(3) Data collection; and (4) Examining scale psychometric properties and quality.
Construct development (Step 1) was underpinned by prior qualitative work using Interpretative Phenomenological Analysis (Smith & Osborn, 2003) to explore men's lived experiences and perspectives on being a "young man" with prostate cancer. Focus groups with 26 consumer advisors (prostate cancer survivors who support other men with prostate cancer and/or raise awareness about prostate cancer in the community) and health professionals and interviews with 15 prostate cancer survivors found that being young as a man with prostate cancer was defined by life course and masculine identities rather than chronological age. With regard to masculine identities, the themes reported by men as characteristic of being young (e.g., stoic or problem-focused mindset, sexuality, competitiveness, and physical strength) were consistent with prior research describing how masculinity may intersect with the overall experience of prostate cancer regardless of age (Burns & Mahalik, 2007; Cecil, McCaughan, & Parahoo, 2010; Chambers et al., 2008 Chambers et al., , 2011 Chambers et al., , 2015 Oliffe, 2005 Oliffe, , 2006 .
Item generation. Item-generation and response format for the MCD-I involved an iterative and consultative process with three authors (Step 2). First, transcripts from the qualitative study described previously were examined, and items were created to correspond with key themes and subthemes identified. Second, each author reviewed independently the items generated and transcripts from the qualitative study to ensure all themes were represented in item content and for accuracy. For example, it was identified that the theme of man as a provider for and protector of his family was not represented and, subsequently, items reflecting this were developed. In addition, superfluous and confusing item content was identified at this step. The item "I tend not to talk about it" was clarified as "I tend not to talk about my worries"; the item "being able to have an erection is part of being a man" was the only item with reference to being a man and was revised as "being able to have an erection is important to me." Third, the authors met to compare questionnaire items and resolve discrepancies via discussion and verification against the qualitative data. Using this process, 31 items were generated representing seven themes: mental attitude (e.g., feeling and thinking young, forward thinking mind-set, and competitive drive and ability: five items), sexuality (e.g., sexual desire, opportunity, and ability and fertility: five items), autonomy (e.g., stoicism, self-reliance, and efficacy: seven items), physical strength (e.g., physical strength, activity and fitness: four items), optimism (e.g., optimism and hope for a future: three items), openness to change (e.g., risk taking, sense of freedom, and seeking challenge: three items), and responsibilities (e.g., emotional and practical responsibilities, such as providing for family: four items). Items were framed as statements and a Likert scale format was used, because it is one of the most popular response formats for attitudinal questionnaire items, for simplicity of construction and administration (Oskamp & Schultz, 2005) , and to maintain consistency with other scales measuring masculinity (e.g., Conformity to Masculine Norm Inventory). The scale preamble directed respondents to indicate how true each of the statements was for them on a 5-point scale ranging from 1 (not at all true) to 5 (very true). All items were positively worded to avoid participant misinterpretation. Items were randomly ordered.
Face validity and item modifications. The MCD-I was then piloted to assess face validity of the measure with a convenience sample of men who had previously been diagnosed with prostate cancer and were peer support volunteers helping other men with prostate cancer (Chambers et al., 2008 (Chambers et al., , 2011 Chambers, Occhipinti, et al., 2015) . Nineteen men (63% response rate) completed questions about their sociodemographic and medical characteristics, the MCD-I, and the scale's face validity (e.g., "the questions made sense to me"; "the questions were easy to answer"; "the questions were unclear"; scored 1 ϭ not at all true to 5 ϭ very true). Men also specified via an open-ended response format any questions in the scale that were unclear or difficult to answer and how these could be improved.
On average, the men indicated that the questions made sense to them (M ϭ 3.79, SD ϭ 0.85), were relevant for men with prostate cancer (M ϭ 3.58, SD ϭ 1.02) and for themselves (M ϭ 3.63, SD ϭ 0.96), interesting (M ϭ 3.63, SD ϭ 0.90), easy to answer (M ϭ 3.86, SD ϭ 1.16), and believed that the questions were not too long (M ϭ 1.05, SD ϭ 0.23). One item, "I am a man who is still hunting," was identified as problematic by three men because its meaning was unclear and was removed. The authors also chose to replace another item, "My glass is always half full, which used a culturally specific colloquialism that may be confusing for some respondents, to "I always look for the good in situations." Five items were revised in response to participant feedback that clarity was needed (e.g., the item "being able to have sex is important to me" was revised to "being physically able to have sex is important to me") or that a man's response may depend on their chronological age or life stage (e.g., items measuring responsibility for family were revised to include a partner or family; the item "I feel physically strong" was modified to "Being physically strong is important to me"). The revised MCD-I included 30 items reflecting the seven themes described previously, with the exception that the number of items designed to measure mental attitude was reduced to four. The proposed seven-factor model is depicted in Figure 1 . A study was then conducted to test initially (Study 1a;
Step 3) and retest (Study 1b; Step 4) the proposed seven-factor structure and psychometric properties of the MCD-I.
Participants and Procedure
A convenience sample of 2,437 members of Queensland Prostate Cancer Support Groups and their networks were mailed an invitation package that included the following: a cover letter introducing the study, an information sheet about the study, an anonymous self-report questionnaire, and a reply paid envelope. The membership list was broad and included men who had received a prostate cancer diagnosis, as well as others who support these men, including their partners or caregivers and health professionals. Those members who did not have a previous diagnosis of prostate cancer were either asked to disregard the letter or invite someone they knew who had been diagnosed to participate. Consent to participate in the study was assumed with the return of a completed questionnaire. A reminder letter was sent to all members 2 weeks after the initial mail out. A total of 565 men who had been diagnosed with prostate cancer completed the anonymous self-report questionnaire.
Measures
The self-report questionnaire included sociodemographic and medical characteristics, the MCD-I, Masculine Self-Esteem scale (Clark, Bokhour, Inui, Silliman, & Talcott, 2003) , Medical Outcomes Study Short-form (SF-36) Health Survey (Medical Outcomes Trust and Quality Metric Incorporated, 1992, 2003) , and the Conformity to Masculine Norms Inventory-46 (Parent & Moradi, 2011) .
Sociodemographic characteristics. Men self-reported their date of birth, country of birth, relationship status, whether they had children and if yes, how many of these children were living at home. Education, work status, and income were also reported.
Medical and treatment-related characteristics. Men selfreported their date of diagnosis, whether they had received treatment, and the type of treatment(s) they had received. The six-item Erectile Function subscale from the International Index of Erectile Function (Rosen et al., 1997 ) measured erectile function. Scores range from 0 to 5, and scores for the six items were summed to create a total score, which can range from 0 -30 (0 -6 severe dysfunction, 7-12 moderate dysfunction, 13-18 mild to moderate dysfunction, 19 -24 mild dysfunction, 25-30 no dysfunction). Men also reported whether they had sought advice or help for sexual issues in the past 6 months related to their prostate cancer and whether they had attended a prostate cancer support group in the 6 months prior to the study. These scales have been previously used in Australian prostate cancer populations (Chambers et al., 2014) .
MCD-I.
The 30-item MCD-I was proposed to measure seven facets of masculinity contextualized for men with prostate cancer: mental attitude (four items; e.g., "I feel and think young'), sexuality (five items; e.g., "I like to know I am capable of having sex"), autonomy (seven items; e.g., "I tend not to talk about my worries"), physical strength (four items; e.g., "being physically strong is important to me"), optimism about the future (three items; e.g., "I always look for the good in situations"), openness to change (three items; e.g., "I like to take risks"), and responsibilities (four items; e.g., "It's up to me to protect my partner or family"). Participants were instructed to indicate on a 5-point Likert scale how true each of the statements was for them, scored 1 ϭ not at all true to 5 ϭ very true. Higher scores on the subscales and total MCD-I indicated greater salience and importance of these attributes to men.
Masculine Self-Esteem scale. The Masculine Self-Esteem scale assessed men's appraisal of their masculinity (Clark et al., 2003) . The eight items in the scale (1 ϭ not at all to 5 ϭ very much) were summed and standardized, with scores ranging between 0 and 100. Example items included "I feel as if I'm no longer a whole man" and "I feel weak and small." Internal consistency of the scale has previously been reported in a study of men diagnosed with prostate cancer as ␣ ϭ .91, with a mean score of 75.1 (SD ϭ 21.7) (Clark et al., 2003) , and more recently as ␣ ϭ .88 in a sample of Australian men recruited within 2 years of their diagnosis of prostate cancer (Chambers et al., 2013) . Higher scores reflect higher masculine selfesteem.
SF-36 Health Survey. The SF-36 measured health-related QOL (Medical Outcomes Trust and Quality Metric Incorporated, 1992, 2003) . The SF-36 is the most widely used generic QOL measure, with Australian norms available (Hawthorne, Osborne, Taylor, & Sansoni, 2007) and prior validation in an Australian prostate cancer sample (Chambers et al., 2013) . The scale includes eight domains of health (physical functioning, role limitations because of physical health, bodily pain, general health perceptions, vitality, social functioning, role limitations because of emotional problems, and mental health) from which two global measures of physical and mental health can be produced.
Conformity to Masculine Norms Inventory (CMNI-46). The CMNI-46 (derived from the larger 94 item CMNI; Mahalik et al., 2003 ) measured men's conformity to traditional and nontraditional masculine gender roles in society (Parent & Moradi, 2009 ). This measure includes nine subscales of which the following eight subscales were used in the current study: Winning (six items; e.g., "In general, I will do anything to win"), Emotional Control (six items; e.g., "I bring up my feelings when talking to others"), Risk-Taking (five items; e.g., "I frequently put myself in risky situations"), Violence (six items; e.g., "Sometimes violent action is necessary"), Power Over Women (four items; e.g., "Women should be subservient to men"), Playboy (four items; e.g., "I would feel good if I had many sexual partners"), Self-Reliance (five items; e.g., "I hate asking for help"), and Primacy of Work (four items; e.g., "I feel good when work is my first priority"), all scored 1 (strongly disagree) to 4 (strongly agree). In the present study, the six-item Heterosexual Self-Presentation subscale was not used to avoid problematizing men who are gay (Thompson & Bennett, 2015) and because it was anticipated that some men may react negatively to item content and hence compromise their participation in the study Schopp, Good, Barker, Mazurek, & Hathaway, 2006; Schopp, Good, Mazurek, Barker, & Stucky, 2007) . The internal consistency for the CMNI-46 subscales ranged from Cronbach's alpha 0.78 to 0.81 and 0.85 for the total scale in a prior study with male college students (Parent & Moradi, 2011) . A prior study of men diagnosed with prostate cancer used a 22-item version of the CMNI and reported a Cronbach's alpha of 0.70 for the total scale (Burns & Mahalik, 2008) . 
Statistical Analysis
Descriptive statistics (means, SDs, frequencies, percentages) were calculated to describe participant sociodemographic and medical-and treatment-related characteristics. Scale reliabilities were assessed using Cronbach's alpha (Ն0.70 for group comparisons and Ն0.90 for individual comparisons; Bland & Altman, 1997) . Exploratory Factor Analysis with Principal Axis Factoring and oblique (direct oblimin) rotation via IBM SPSS Statistics v22 tested the proposed seven-factor structure of the MCD-I initially. Following this, the MCD-I structure was tested in a second sample using Confirmatory Factor Analysis via IBM SPSS AMOS 22. Bivariate correlations examined relationships between sub or total scales to establish convergent validity with the CMNI-46 and Masculine Self-Esteem scale and divergent validity with QOL measures (SF-36 Global Physical and Mental Health subscales), with Pearson's r Ն .40 recommended for convergent validity and r Յ .30 for divergent validity (Clinton-McHarg, Carey, SansonFisher, Shakeshaft, & Rainbird, 2010) . One-way analyses of variance assessed discriminant (known groups) validity by examining the ability of MCD-I total or subscale scores to discriminate between subgroups of men, which prior research suggests may differ in mean scale scores; in particular, men who sought sexual advice or help for concerns related to their prostate cancer treatment versus those who did not; and men with severe versus moderate to mild erectile dysfunction. In addition, the contribution of the MCD-I factors, over and above CMNI factors, in distinguishing between men who had and had not sought help for sexual concerns was assessed via logistic regression.
Participants with missing data on one or more MCD-I items were excluded from analyses. The remaining 403 participants were then divided into two randomly selected groups via the SPSS select random cases function (representing approximately 50% of participants in each group). Exploratory factor analysis and initial reliabilities were conducted with one half of the sample (Study 1a, n ϭ 195) and confirmatory factor analysis, reliability, convergent, divergent, and discriminant validity with the remainder (Study 1b, n ϭ 208).
Results
Participants
The 403 men retained for analyses ranged in age from 47 to 89 years (M age ϭ 70.34; SD ϭ 7.25). Most men were born in Australia (81%), educated at high school (34%) or trade/technical certificate diploma level (37%), and married (81%). Most men had children (93.5%) who were not living at home (85.4%). On average, men reported being 7.31 years postdiagnosis (SD ϭ 4.64; range ϭ 0 -28 years), with almost all having received one or more forms of treatment (97%). Most men had received radical prostatectomy (61%), followed by radiation therapy (43%); 27% had received hormonal ablation, with 6% of men on active surveillance or watchful waiting. Erectile function scores ranged from 0 to 30, with an average score of 7.16 (SD ϭ 9.17) indicating moderate dysfunction (Rosen et al., 1997) . Forty-one percent had attended a prostate cancer support group in the 6 months prior to the study (Tables 1 and 2 ).
Study 1a: Exploratory Factor Analysis to Identify Underlying Structure of the MCD-I
Principal axis factor analysis with direct oblimin (oblique) rotation was applied to determine the number of common factors explaining relationships between the 30 MCD-I items. Factorability of the data were determined by sample size (Ն100 participants), ratio of cases to variables (Ͼ5:1), correlation matrix (no multicollinearity or singularity), Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (Ͼ0.50), and Bartlett's test of sphericity (p Ͻ .05) (Costello & Osborne, 2005; Hair, Anderson, Tatham, & Black, 1998; Williams, Brown, & Onsman, 2010) . Criteria for number of factors extracted included the following: eigenvalues Ͼ1; scree plot; percentage of variance explained; communalities Ն0.30; a pattern matrix displaying a clear and interpretable factor structure with few cross-loadings; and a structure matrix with item to factor loadings Ն0.30 (Costello & Osborne, 2005; Tabachnick & Fidell, 2001; Williams et al., 2010) . Naming of factors was guided by the strength of loadings on the structure matrix (Pett et al., 2003) . Items with multiple cross-loadings (Ն0.45; Comrey & Lee, 1992) were assigned to a factor based on strength of loadings, conceptual meaning, consistency with the content of other items loading onto the factor, and differences in Cronbach's alpha reliabilities (Pett et al., 2003) . Items were reassigned to a factor only if removal of the item did not substantially decrease reliability of the old factor, addition of the item enhanced interpretability of the new factor, and improved factor reliability (Pett et al., 2003) . The first principal axis factor analysis with 30 items confirmed the data were suitable for factor analysis (Bartlett's test of sphericity approximate 2 ϭ 2929.60, df ϭ 435, p Ͻ .001; KMO ϭ 0.82). Five-factors had eigenvalues Ͼ1, and the sixth and seventh factors had eigenvalues Ͻ1 (56.5% total variance explained). The scree plot was ambiguous and displayed five, six, or seven factors above the break in the line. Thus, pattern and structure matrices for seven-, six-and five-factor models were compared to identify the clearest and most interpretable solution (Pett et al., 2003) .
Comparison of seven-, six-, and five-factor model structure. The initial factor analysis suggested a seven-factor structure as proposed. However, although three items loaded on the seventh factor ("I am a carefree person," "I like to be in control," "I am optimistic about the future"), these items had higher loadings on the first or fifth factors, and a seven-factor structure was not supported. Two items, "I get frustrated when things progress slowly" and "I like to know I can father a child if I want to," had communalities Ͻ0.3 and were removed for subsequent analyses.
In the six-factor model (Bartlett's test of sphericity approximate 2 ϭ 2,974.44, df ϭ 378, p Ͻ .001, KMO ϭ 0.84), five eigenvalues were Ͼ1 and the sixth was 0.85 (56.3% variance). All communalities were Ͼ0.30, except "I overdo things at times" (0.25). Most item-to-factor loadings on the structure matrix were good (Ͼ0.55) to excellent (Ͼ0.71), with six classified as fair (Ͼ0.45; Comrey & Lee, 1992) .
In the five-factor model, all eigenvalues were Ͼ1 (52.9% variance). Most communalities were Ͼ0.30 except three items. However, three items cross-loaded above 0.50 on multiple factors, and items from factors 1, 2, and 5 were combined, which hindered interpretability, and it was concluded that a six-factor model presented the clearest solution.
Interpreting the six-factor model. The six-factor model was rerun removing the item with the low communality ("I overdo things at times"; Bartlett's test of sphericity approximate 2 ϭ 2898.42, df ϭ 351, p Ͻ .001, KMO ϭ 0.84). The 27 items produced a model with eigenvalues above or close to 1 (57.8% variance). All communalities were Ͼ0.30, and factor loadings were good (Ͼ0.55) to excellent (Ͼ0.71), except two items from Factor 1 and one item from Factor 5 (fair, Ն0.45; Comrey & Lee, 1992) . Six items had cross-loadings Ͼ0.45 and of these, four showed a clear and conceptually consistent loading pattern and two did not. All factors included Ն3 items except Factor 4; however, this two-item factor was retained given its conceptual and practical importance and salience to men with chronic disease (Pett et al., 2003;  Table 3 ).
Factors 1 (25.1%) and 2 (12.8%) explained the most variance, suggesting greater importance of these factors. Seven items clustered to form Factor 1 and of these, four reflect physical activity and ability (good to excellent loadings), with the remainder representing challenge and accomplishment (fair to good loadings). The three highest loading items emphasize the physical strength aspects and therefore the first factor was named "Strength" (␣ ϭ .82). Factor 2, named Sexual Importance/Priority (␣ ϭ .95), included four items and reflected the value men placed on being physically capable of having sex and the importance of sex to men's identity. Factor 3 included four items that represented the importance of protecting, providing, and caring for the man's partner and/or family, named Family Responsibilities (␣ ϭ .88). Two-items formed Factor 4, named Emotional Self-Reliance, and reflected men's preference to withhold their feelings and concerns (␣ ϭ .78, r ϭ .63, p Ͻ .001). Factor 5 contained seven items that embodied men's optimism about the future, positive mindset, pragmatism, and sense of freedom. The five highest loading items emphasized looking for the good in situations and having a positive mindset; therefore, the factor was named Optimistic Capacity (␣ ϭ .85). The sixth factor included three items that represented men's sense of efficacy, action, and being in control, named Action Approach (␣ ϭ .68).
Reassignment of high cross-loading items. As described previously, two items had cross-loadings Ͼ0.45, with one item loading highest on Strength ("I like to win") and the other on Optimistic Capacity ("If I want to achieve something I can"). These items also loaded strongly on and were conceptually a better fit for Action Approach and were therefore reassigned to form a five-item Action Approach factor (␣ ϭ .77), while the Strength (␣ ϭ .80) and Optimistic Capacity (␣ ϭ .81) factors each reduced to six items. Addition of these items to the Action Approach factor improved interpretability and reliability, and their removal did not adversely affect reliability of the original factors. All MCD-I subscales correlated significantly with the total MCD-I scale (rs 0.31 to 0.80), and most correlated significantly with other MCD-I subscales (rs 0.21 to 0.65) except Emotional Self-Reliance, which was related only to Sexual Importance/Priority, r ϭ .17, p Ͻ .05. The highest correlations were evidenced between Action Approach, Strength, and Optimistic Capacity factors (Table 4) .
Study 1b: Confirmatory Factor Analysis of the Proposed MCD-I Structure and Reliability
Confirmatory factor analysis with maximum likelihood estimation was used to test the originally proposed seven-factor structure of the MCD-I and the six-factor structure obtained in the exploratory factor analysis (with the two-item factor constrained to equality). Preliminary checks confirmed data were suitable for factor analysis (sample size Ͼ200 appropriate for maximum likelihood estimation, Bartlett's test of sphericity ϭ 3251.23, df ϭ 435, p Ͻ .001; KMO ϭ 0.85; Hair et al., 1998) . As with the first study, the items "I get frustrated when things progress slowly" and "I like to know I can father a child if I want to" displayed communalities Ͻ0.30 and were removed. Acceptable model fit was evaluated using recommended indices: nonsignificant 2 value or 2 /degrees of freedom (df) ratio of Յ2 or 3 (Schreiber, Nora, Stage, Barlow, & King, 2006) ; root mean square error of approximation (RMSEA) and associated 90% confidence interval values 0.05 to 0.08 (Hair et al., 1998; Weston & Gore, 2006) ; comparative fit index (CFI) and Tucker Lewis Index (TLI) close to 0.90 (Hair et al., 1998) or 0.95 (Hu & Bentler, 1999; Schreiber et al., 2006) ; and a standardized root-mean-square residual (SRMR) Յ0.08 (Hu & Bentler, 1999; Schreiber et al., 2006) . Items with squared multiple correlations (SMCs) below 0.30, indicating that less than 30% of each item was explained by the corresponding latent factor, were eliminated (Kline, 2011) and the confirmatory factor analysis rerun (Hair et al., 1998; Pett et al., 2003) . The proposed six-and seven-factor models tested were congeneric (no Note. Underlined values indicate cross-loadings Ն.45 and retained item to factor loadings appear in bold. a These items were reassigned to the factor that had the best conceptual fit. cross-loading of MCD-I items between factors), with latent factors allowed to co-vary.
Seven-factor model MCD-I (28 items).
Confirmatory factor analysis of the seven-factor model suggested that the model was misspecified (nonpositive definite covariance matrix; Wothke, 1993) . A correlation of 1.86 between the items "I tend not to talk about my worries" and "I keep my feelings to myself" exceeded established boundaries of Յ Ϯ 1.00 for correlations. These two items also displayed loadings Յ0.15 on the "Autonomy" factor. In addition, the six-factor model obtained in exploratory factor analysis suggested that these two items formed a separate factor. Thus, the seven-factor model was deemed to be a poor fit and was not interpreted further.
Six-factor model MCD-I (28 items). The 2 value for the proposed six-factor model was significant at 2 (336, N ϭ 406) ϭ 777.96, p Ͻ .001; however, the 2 test is sensitive to larger sample sizes Ͼ200 (Hair et al., 1998) and the 2 /df ratio was 2.32 (Schreiber et al., 2006) . Fit indices were as follows: CFI ϭ 0.85; TLI ϭ 0.84; RMSEA ϭ 0.08 (LO90 ϭ 0.07, HI90 ϭ 0.09); and SRMR ϭ 0.075, which collectively suggested only marginal fit between the proposed model and observed data. Problematically, six items had SMCs below 0.30: "I overdo things at times" (0.29), "I like to take risks" (0.24), "I like to be in control" (0.27), "I am a carefree person" (0.26), "I feel and think young" (0.25), and "I like to win" (0.26). Therefore, these items were eliminated and the 22 MCD-I items remaining in the model were reevaluated in a subsequent confirmatory factor analysis.
Refined six-factor model MCD-I (22 items). The 2 value for the refined six-factor model was also significant at 2 (195, N ϭ 253) ϭ 398.52, p Ͻ .001; however, the 2 /df ratio of 2.04 was within recommended guidelines. Fit indices suggested acceptable model fit: CFI ϭ 0.92; TLI ϭ 0.90; RMSEA ϭ 0.07 (LO90 ϭ 0.06, HI90 ϭ 0.08); and SRMR ϭ 0.68. SMCs ranged from 0.32 to 0.95 with most Ն0.40 (Table 5 ). All items loaded significantly onto their respective MCD-I factors, with standardized factor loadings ranging from 0.57 to 0.98 (see Table 5 ). No modification indices were suggested. Thus, the refined six-factor model provided the clearest and most interpretable solution (Figure 2 ). Cronbach's alphas for MCD-I subscales ranged from 0.69 to 0.92, with a total scale reliability of 0.88 and indicated good to excellent reliability (Bland & Altman, 1997;  Table 6 ).
Study 1b: Convergent, Divergent, and Discriminant (Known-Groups) Validity Convergent and divergent validity. Convergent validity was supported with significant correlations between most MCD-I subscales and CMNI subscales and total scale (Table 6 ). However, with three exceptions (MCD-I Strength and CMNI Winning, r ϭ .37; MCD-I Emotional Self-Reliance and CMNI Emotional Control, r ϭ .47; MCD-I Emotional Self-Reliance and CMNI Self Reliance, r ϭ .30), significant correlations were all Ͻ0.30 (range r ϭ Ϯ 0.13 to 0.29). Furthermore, although the MCD-I total scale was not correlated significantly with the CMNI total scale, r ϭ .09, p ϭ .187, there was some evidence of convergent validity with CMNI Winning, CMNI Risk taking, and CMNI Primacy of Work subscales and the MCD-I total scale (rs 0.13 to 0.29; Table 6 ). Correlations between the MCD-I subscales and the Masculine (27) .33 .57 My approach is to get on with things (29) .38 .62 Action approach I have a forward thinking mind-set (23) .52 .72 If I want to achieve something I can (14) .47 .68 I like to take action in the face of problems (9) .52 .72
Self-Esteem scale were significant but weak, with Pearson's r ranging from Ϯ 0.13 to 0.22. The MCD-I total scale score was not correlated with the Masculine Self-Esteem scale. Divergent validity was supported with nonsignificant correlations between the MCD-I total scale and Global Physical and Mental Health scales (r Յ .07) and nonsignificant correlations between the MCD-I subscales and the Global Physical Health Scale, r Յ Ϯ 0.13 (Clinton-McHarg et al., 2010;  Table 6 ). In addition, divergent validity was partially supported with low or nonsignificant correlations between the MCD-I subscales and Global Mental Health Scale (r Յ Ϯ 0.17), with the exception that the MCD-I Optimistic Capacity subscale and the Global Mental Health scale were strongly and positively correlated (r ϭ .40).
Discriminant (known groups) validity. Discriminant (known-groups) validity of the MCD-I was partially supported, with men who sought sexual advice or help in the past six months for concerns related to their prostate cancer reporting significantly higher scores on the MCD-I Sexual Importance/Priority subscale (M ϭ 3.77) compared with men who had not sought help (M ϭ 3.00), F(1, 204) ϭ 8.08, p ϭ .005. However, men who had and had not sought sexual advice or help in the past six months did not differ significantly in MCD-I total scores (M help ϭ 3.89, M no help ϭ 3.75), F(1, 204) ϭ 1.51, p ϭ .220, or MCD-I Emotional Self-Reliance subscale scores (M help ϭ 3.57, M no help ϭ 3.34), F(1, 204) ϭ 1.21, p ϭ .272. Logistic regression results also showed that Sexual/Importance Priority, B ϭ .50, Exp(B) ϭ 1.65, 95% CI ϭ [1.01-2.69], p ϭ .045, was the only factor that distinguished between men who had and had not sought help even when age, erectile function, MCD-I, and CMNI subscales were included in the model, 2 (16) ϭ 28.27, p ϭ .029 (Nagelkerke R 2 ϭ .26; 86.1% correctly classified; Table 7 ). In further support of discriminant validity of the scale, results show that men who had severe erectile dysfunction reported lower scores on the MCD-I (M ϭ 3.68) compared with men who had moderate to mild erectile dysfunction (M ϭ 4.00), F(1, 187) ϭ 9.85, p ϭ .002.
Discussion
The MCD-I appears to be an acceptable, valid, and reliable measure of contextualized masculinity in Australian men with prostate cancer. Furthermore, convergent and divergent validity analyses supported the six domains of the MCD-I as representing areas of masculinity relevant to such men. Specifically, convergent validity was supported with significant correlations between the MCD-I subscales (but not the total MCD-I) and the CMNI-46. In particular, the MCD-I Competitive Approach and CMNI Winning subscales; and MCD-I Emotional Self-Reliance and CMNI Emotional Control subscales; were strongly correlated indicating that these measures were conceptually related. Significant (although weak) relationships between relevant MCD-I subscale domains and masculine self-esteem provided further evidence for validity. Divergent validity was supported with low or nonsignificant correlations between the MCD-I total and subscales and physical or mental QOL, with the exception of a strong, positive correlation between mental QOL and the Optimistic Capacity subscale. However, this latter correlation is consistent with previous findings that dispositional optimism is associated with more optimal psychosocial outcomes in men with prostate cancer (Steginga & Occhipinti, 2006; Steginga, Occhipinti, Gardiner, Yaxley, & Heathcote, 2004) , and there are indeed item overlaps between this MCD-I subscale and measures of dispositional optimism (Scheier, Carver, & Bridges, 1994) . Hence, the MCD-I appears to capture masculinity constructs in existing measures (e.g., MCD-I factors Emotional Self-Reliance, Optimistic Capacity, and Action Approach) while also showing characteristics that may be most salient and relevant to men facing a prostate cancer diagnosis, such as the MCD-I factors Strength, Sexual Importance/Priority, and Family Responsibilities.
It is notable that Strength emerged as a factor in the MCD-I. A conceptual point of difference between the MCD-I and the CMNI is the inclusion of a physical strength factor. In the original development of the CMNI, the dimension of physical toughness failed to emerge as a factor . This may in part relate to context. Specifically, the CMNI was developed, as were most existing measures of masculinity, with college-aged men and women. It may be that as men age physical strength becomes more salient as an aspect of masculinity, and this may be amplified by medical illness. Furthermore, in the context of prostate cancer, physical strength might be linked to masculine virtues and values round resilience and recovery, characteristics fueled by dominant discourses about fighting cancer (Halpin, Phillips, & Oliffe, 2009; Wassersug, Oliffe, & Han, 2015) . The significance of Strength has two important implications. First, the absence of physical strength from other measures including the CMNI affirms the need for context in both developing and deciding measures and reporting cohort specific findings. Second, in the context of prostate cancer, our findings support Cormie et al.'s (2015) call for exercise-based interventions while thoughtfully considering the applicability of physical strength for exploring the full range of male cancers (Wenger & Oliffe, 2013) .
With regards to known groups validity, men's sense of masculinity has also been described as effecting on, and being influenced by, their experience of the illness, their treatment choice and response to treatment side effects such as erectile dysfunction (Bokhour, Clark, Inui, Silliman, & Talcott, 2001; Broom, 2004; Chambers et al., 2015; Oliffe, 2005 Oliffe, , 2006 , as well as psychological and medical help seeking (Yousaf, Grunfeld, & Hunter, 2015) and for prostate cancer specifically, a man's choice to seek help for erectile dysfunction after treatment (Addis & Mahalik, 2003) . In the present study, men who had sought help for sexual concerns in the past 6 months scored more highly on the Sexual Importance/ Priority domain of the MCD-I compared with those who had not sought help, although no relationship was found for the MCD-I overall. This suggests that in this context, the Sexual Importance/ Priority domain is more salient for this health behavior. Finally, the connection between severity of erectile function and total MCD-I supports a link between men's sexual health and their sense of masculinity.
Study limitations include the cross sectional design such that causality cannot be inferred, and the use of a convenience sample who may not reflect the wider population of men with prostate cancer. Our sample included relatively well educated men from a primarily Caucasian background who were members of prostate cancer support groups and who may be active help seekers. Future prospective research with a more representative sample is needed. In this regard, the MCD-I may not well represent the masculine beliefs of gay men with prostate cancer who likely need research more closely aligned to their experience. We note that the items in the MCD-I were framed in the first person, mirroring the approach taken by Mahalik et al. (2003) where masculinity or conformity with masculine values is assessed by self-reports about behaviors, feelings and intentions related to gender role norms. This approach has been criticized by Luyt (2015) , who proposes that masculinity scales should adopt the third person so as to encourage respondents to orient themselves toward dominant gender representations (Luyt, 2015) . The extent to which the MCD-I scale could or should be revised to the third person is a subject for future consideration and theoretical debate (Cuthbert, 2015; Wade, 2015) . Finally, further item generation would assist in overcoming the limitations of factors with few items, maximize reliability, minimize participant burden, and more fully capture MCD-I factors and elements of masculinity that were not represented in the MCD-I but may be of relevance to men with prostate cancer and chronic disease more broadly.
Contrasting the aforementioned limitations the current study's strengths include a large sample size, inclusion of a well-validated and widely accepted measure of conformity to masculine norms to establish convergent validity, and clearly salient measures of contextually relevant constructs for divergent and known groups validity testing.
The emergence of masculinity in men's health research has been key to advancing understandings about diverse illness experiences including depression (Oliffe & Phillips, 2008) and prostate cancer (Chapple & Ziebland, 2002) , as well as men's practices related to smoking (Bottorff, Oliffe, Kalaw, Carey, & Mroz, 2006) and health help seeking (Galdas, Cheater, & Marshall, 2005) . However, much of this work has been qualitative, deeply invested in thick description and reliant on the testimonies of relatively small samples of men. The results of the current study reveal how inductively deriving and testing response items based on our knowledge of men experiencing prostate cancer has great potential to apprehend prevailing patterns among that increasingly heterogeneous male population. The targeted nature of the MCD-I items also provides some assurances that measuring masculinity can be done in nuanced ways that break with approaches that espouse or inadvertently position masculinity as monolithic and adequately served by a 'one size fits all' masculinity survey questionnaire. In addition, the MCD-I, by assessing an array of masculine identities, roles and relations, breaks with a focus on measuring youth-centric masculinity items. Moreover, by thoughtfully integrating sexuality rather than abstracting and conflating sexual prowess and masculinity, the MCD-I avoids reductionist approaches toward focusing on erectile dysfunction in prostate cancer populations. The further development and application of the MCD-I may provide important guidance for developing gender-sensitive psychosocial services and programs for men experiencing prostate cancer. The current study findings and the processes used to derive those insights also supports previous work and recommendations for advancing the contextual measurement of masculinities (Luyt, 2015; Smiler & Epstein, 2010; Thompson et al., 1992) . Indeed, afforded here is an important empirical example confirming the usefulness of devel-oping items and tools to measure, evaluate and ultimately address Australian men's prostate cancer and other chronic diseases.
In conclusion, lingering questions remain as to the utility and application of masculinity toward advancing the health of men who experience prostate cancer. Going forward we recommend two approaches. First, comparing cohorts of men in an array of countries across their prostate cancer illness trajectory collecting MCD-I data at multiple, specific time points (i.e., diagnosis, treatment, recurrence, etc.) may enable us to personalize psychosocial services that talk directly to men about strategies for adjusting to their altered gender roles, identities, and relations. Second, further work to evaluate combinations and the potential integration of relevant survey questionnaires will likely reduce redundancies while ensuring masculinity remains central to the design of prostate cancer psychosocial services.
